Computer systems and networks are passing through a rapid evolution. They are becoming faster and less expensive. The rapid advances in computers and communications have resulted in closer relations between the two fields. Evolving technologies, coupled with increasing demands for efficient and timely collection, processing, and dissemination of information, are leading to the super data highways, fast packet switching such as Frame Relay and Asynchronous Transfer Mode (ATM),
Fiber Distributed Data Interface (FDDI), ATM LANs, mobile computing and communication, Synchronous Optical Network (SONET), Synchronous Digital Hierarchy (SDH), and the emerging Broadband-Integrated Services Digital Networks(B-ISDN) and their applications including multimedia systems, distributed computing, and distributed and advanced interactive simulation. We are currently witnessing an explosive growth in use, development, and research in communication networks. Worldwide growth in networking is expected to continue, as evidenced by several international initiatives such as the High Performance Computing and Communication Initiative in the U.S.A., Nippon Telegraph and Telephone's (NTT) plan to bring fiber to all businesses and homes in Japan by the year 2015, and the initiative on Research and Development in Advanced Communication Technologies in Europe (RACE) . The explosive growth in communication networking has been fueled in great part by advances in network design and architecture ; network protocols, services, and application; network management and operation; and network performance modeling and analysis.
There are several changes that are occurring in the fields of data communication, computing, and telecommunications. In the telecommunication area, the networks are increasingly being used to transmit data including computer data and faxes rather than voice only. In Europe, the telephone companies have become heavily involved in delivering nontelephone services to their customers. Such companies are concluding that they could consolidate their telephone and cable networks into one integrated services network. Due to the nature of new traffic demands and patterns, ATM switches are being used. Fiber optics technology is being used in almost all new telecommunication installations. Furthermore, B-ISDN and ISDN technologies have become important to business and industry.
In the computing field, there is a tremendous increase in the computing power and bandwidth of computer chips and peripherals, respectively. VLSI technology has led to a steady reduction in the manufacturing cost of digital devices. The cost performance ratio has improved by about ten orders of magnitude over the last four decades. Inexpensive RISC microprocessor chips are rapidly getting as fast as the supercomputers were a few years ago. The small computing machine today that is owned by a single user has about the same computing power as the large machine two decades ago that was owned by hundreds of users [1] . Some versions of the state-of-the art microprocessors such as DEC's Alpha have a clock speed of 275MHz. Such processors have enough computing power for many applications and services now considered CPU-bound can be run efficiently on workstations based on them. This means that applications such as virtual reality, neural network simulation, real-time animation, and multimedia, are now available on the medium-priced personal computer. Furthermore, such applications will use distributed computing and networks to send or receive data.
State-of-the art networks have shown tremendous improvement in their bandwidth. Now, local area computer network rates are rapidly approaching 1Gb/s and wide area computer networks are not far behind.
Data networks have led to the development of services and applications such as electronic mail and distributed file systems, neither of which was possible when data networks were first launched. Internetworking is a very powerful technology that has affected the telecommunication industry. The development of the Internet, which connects million of machines and tens of millions of users around the world using the TCP/IP protocol is an excellent proof of the power of internetworking. The Internet Society was formed in 1992 to help promote the evolution of the Internet. The Internet Society now maintains the Internet standards process. The work of the Internet Engineering Task Force, IETF, is now carried out under the Internet Society auspices. The widespread intemaaionalization of the Internet has created a worldwide interest in its evolution. In the USA, Internet is the backbone of the National Information Infrastructure (NII) [2] . In other parts of the world, there is a growing recognition that the sets of NII should be compatible with each other.
The continued improvement in computing performance is encouraging researchers to consider improving services offered by networks. One examples of such services are multimedia conferencing between users on different machines in different countries, distributed interactive simulation, distributed computing, mobile communication and computing, among others. In order to have such services available over a network, enhancements of internetworking protocols are required.
The three communities that have interest in supporting new types of applications and services are computing, data communications, and the telephone communities. This interest has led to a drastic increase in the joint work between these communities. In the USA, a notable joint activity is the set of wide-area gigabit testbeds which link the supercomputer centers, industrial facilities, national laboratories, and selected universities.
These testbeds are funded, in part, by the National Science Foundation (NSF) and Advanced Research Projects Agency (ARPA). It is expected that these testbeds will advance the technology and understanding of the needs for the proposed National Research and Education Network. Other gigabit programs have been launched in other countries such as the BERKOM project in Germany, MultiG in Sweden, and SuperJANET in the United Kingdom. Even the Newly Industrialized Countries (NIC) such as Singapore have announced plans for national gigabit testbeds.
In this special issue of SIMULATION on high speed networking, we selected seven articles from the submissions. More high-quality papers were received than could be published in this special issue. These articles cover simulation of high speed networks, distributed simulation, simulation of synchronous digital hierarchy (SDH)/synchronous optical networks (SONET) payload jitter, and simulation of protocols and algorithms for high speed networking. The simulation technique for performance evaluation of computer systems and networks is faster and usually less expensive than measurement technique, and more flexible than analytic technique [3] .
The paper by Ayani et al. presents the results of modeling and simulation of a multigigabitl LAN (SUPERLAN) that is based on wavelength division multiplexing using both an optimistic and conservative parallel simulation technique. The SUPERLAN consists of eight logically separate subnets, two of which are dedicated to isochronous traffic, one for data and the other one for control information. The simulation was carried on a shared memory multiprocessor computer system. It was found that the conservative approach outperforms the optimistic one for this application.
The paper by Agrawal and Varshney presents a multimedia local ATM network protocol and its performance using simulation and analytic modeling. The proposed architecture takes into consideration the requirements of various types of traffic in an ATM environment. The performance of the proposed network shows that MLAN performance is independent of bit rate when rate is 50 Mbps or higher, and independent of traffic composition if the offered load remains the same. Such aspects are critical in high speed multimedia systems. The proposed MLAN is good for 1 to 3 Km high speed multimedia ATM environment LANs.
The paper by Guizani and Andijani presents a simulation study of an all-optical switch to be used for high speed multistage interconnection networks. Their simulation study has dealt with two different distributions, the uniform and exponential. Their results show that uniform distribution dominates the exponential distribution buffer allocation in terms of both the average system time, and the average throughput.
Sholander and Owen devised and evaluated algorithms for network jitter minimization. The simulation model presented in this paper takes a more detailed approach than previous behavioral simulations by modeling the network at a bit-by-bit level via eventdriven simulation. The proposed model allows more precise determination and characterization of SDH/ SONET network pointer activity as well as the resulting network jitter. The simulation results are used with ITU/CCITT specified jitter measurement filters to determine the jitter caused by the gaped pointer sequences.
The paper by Petr et al. deals with a detailed comparative simulation study of broadband networking technologies. The technologies considered in their study are the Frame Relay, ATM, and IEEE 802.6 broadband networking technologies. It is found that all configurations are capable of providing adequate delay performance at moderate network loads for real time traffic, but significant differences are seen in data and image delay performance. The paper by Jeng and Liu presents a simulation study to show the shortcomings of the traditional protocol conversion model in multimedia networks. A protocol compensation model is proposed to perform protocol conversion in multimedia networks. The Synchronizing Transition Set (STS) algorithm is modified to derive entity at end nodes in an overlapping multimedia network environment under the protocol compensation model.
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